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MOTHER BOARD UTILIZING A SINGLE-CHANNEL MEMORY 
CONTROLLER TO CONTROL MULTIPLE DYNAMIC-RANDOM-ACCESS MEMORYS) 



A mother board utilizing a single-channel 
memory controller to control multiple DRAMs. The 
mother board includes a first memory slot, a 
second memory slot and a singl channel memory 
controller. The memory controller respectively 
connects to the first memory slot and the second 
memory slot via a first bus and a second bus. 
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& afr f It ^ /*& tfc 4 n. in At & ds *$. * £ # «j m m & * *$. » 
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% m & - % — ta 



-Am ' m & *$ * 'J * m # t a 





2r 



ta -it it # & m. 7 o#, m m isft m — m ^ % ffi % & i o 

"fl & #f 4* * SJIT ' «■ ffi % *> 1 0#J m. ft ft'J ^ # ± & 

fr 51L • * * ' ta 'It It # fl* & *fc 70& ^ # - f a -It It 

tt-*J 72tt" A & it i£ « It » *t 7 4a- 74b - 74c» ta -lt 

It & 4t 74a- 74b- 74c^'« '* * It tt'lt *• k a # j& 
Hfr * ^ f a 'It It 20 ' iH -ko t a 4fc.lt # # 74a- 74b - 74c& h 
% n ta 'It It #1 * St Jl n ta -It It M ia # # ' * + 

^ * Jl ?«j ta -it fe & &■ m % a « it' & 4 + — to it # # 
58- a ' *n # ^ tt-jL ta -it it 4& *l # ta -it it & ^ ^ 

fis^;fcW#|tfta ° !a 'It .It. & JP- tL 7 A. ifc 4 

Aj& M> # S # 76af i£ 4£ Ifc ta -It It # # 74a- 74bt 
*B *F m t # & « 82a - 8 2 b > ta -It It &>J ^ tc 7 2^ t 

it} ifi B ^ * >fi Jtjh a >7?L # 7 8 a€ it. & ^ ta -It . *t * *# 7 4 a - 7 4b 
t # ta -It It iSL Jtjb # ag. # 84a- 84b v «■ A ta 'It It & 

f>J ^ it 724^ ih 4. C 0. & : « f-J tR ft a SSl # 80a<f it 4£ ^ ta 
■ft It"* # 74a- 74b + 4§ «■ M, ^ f'J «, ft # Dfr 4 « 86a- 
8 6b « tb ft ' ta 'It It & PI JP- it 7 24: ^ A /t ili 4 A ^ * f 
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t 

n ft 3fL.# 76 bf it & ^ fa-It tt If It 74c* *p f 
f& & 82c fa 'It It IS #'J it 724L Hr Jfc 4 B#£ * to ft >3t # 
78b€ it l£ ^ f £ 'It It It It 74ct *a M M fa -It It 4fc fct # M ^ 
a 84c ttAtateM4SE*l*/t 72^ 4ft it} *$■ C * IS f'J 1ft ft 

ft-Sftr-#- 8 0 bt-it- #-^--f£- tfcHBHf -If- 7-4 c ->&- IS-^fft-ft-#- 

86c 

t a aft # 7 6 a - 7 6 b% ffl £ # & fa -It ft IS # it 7 2m #r 
ifa iiateltlSlt 74a > 74b - 74cm * # fa -It 

It M & -L ' « !& iMF fa 'It ft It It 74a - 74b > 74cm 4r It # f a 

■ 

•It It #t to m ft ft n # t # # & 5- f a -It ft 1$ *J * x, 7 2 - 

fa kk ft flit # 78a- 78b# ffl & # £ fa -It It IS #J it 7 2m It 
ife &•? la 'It ft 44 JaL JL fa 'It It It It 74a - 74b- 74cm ^ It #J f a 
•It It m to. ' » % *Y ' IS fft ft ft 2?L # 8 0 a - 8 0 Wfc ffl ^ # 

ta -it it is fi it 7 2m 4ft dJ # is m ft 5. f a it ft It It 7 4a- 

74b - 74cm & It # it 'It It 4& to. » * #'J #. % • IS f 'J fft ft & 

^^B^jia^i&ifLft - & >i it ^ fft ft - ft 44 jtjt f a it - ?'J 44 
ijtmt«^|At^mtf ° i f ^ t ' fa -ft it is #J 
* it 7 2« «t**-*att«4s*ift 7 2* ft *? m ifr 3l& & m. 

itfa-Itft£l£*_i.lfc;fef:5&*i>^#.tft • ^ f ^1 ^" t i 
41 & -L n M it it it f a -It It as 14 f a -It It It It 74a- 74b- 

74c^r ^ «p isj it n # - it it i a -it it % m t • & 4 a & 

t ^ T ° 




i » %Wi$L W (8) 

*° M ft & ♦ tt 'It It 4$ f 'J it 7 2#, fit f. ^ it m € 38- t ' fij i 

*» ft..* *° ».. Jb-^ t: n- ^ & «■ m-8 B a m. & i& $l — m & m * 
«. a % fa «t s. - # it ^ * ' ^ #j ^ m ' jl * # 

A a B a 4a # tst M. *fc & f'l M It It t ' # ^ B Q B |t ^ f ^ - 

1£ ?& 4t #1 # BSP # f: it & ^ t£ B B a 44 ' «|A#^ % & $k & 

Satti.tJbilt^°^A/tjli4Ar A 2 - ^ iH ^ Bp B 2 

ASP ' #r J-X # *f ^ m t SI- 3*. ?»J *f «. It 3r H ^ - i 

tA/^tii# A 2 ' Ifr lb 4 Bp B^x it 3# A 

7 6 a - 76b> it S >1 # 78a* 7 8 b » >x A & #>J 1ft Sfe ft >7fi # 

8 0 a - 8 0 b • ^ fcj $L iSL » ^ 44 ft >7fL # 7 6 a - 7 6 trtfc & 6 4te it 
4L ft 3tL # ' & t t 44 ft 3fl # 7 6a& > # # #T *tl D 0 ~ D 63 ' 

t 44 ft >7fL # 76b& ^ * # 3ft Ml D' o~D' 63 ' m jx * a. /** d{ J* 

A^^t 6 44i & 0§P ^ #J i£ & ^ # J£ & D o~ D es' Jfc *h It A. / 
$wife*#-A;jfr&^# 641HI & 3^ ^ #J i£ & # $fr £fl D' o~D' 63' 

^ 6 3) • ifiit ib ^ B,> B^t 111 i| C #j & ®? it 4£ >T 

tf >£ ife ' ® ej #r 7F I e. 'It It # # 7 4 a - 7 4 b - 74c4l i ^ f 
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& ft Mj % ft M ifc ft it it ia 4ft ft & ' *P *fr A. * 

A.,v. $tib.*£. B , ' i-x -Mr £ j£.c#j isp. to ^ ffl *. i4 # — «r-. 
•It it & ttf H ' ffij $# a ib A Jfr dj J* B ,» a i ^ {tj 4 C, 
# BSp % ft & it. & # - te, <it ft # i if • # Bp «t 4t £ 

& & & » t& & it 4s *J * 7 2js a & 

It tiE *I H 7515: Sl Ifc % £ -It It & f'J # 7t 72 + ' ii J. ^ ^ a 

ib 4 A r A 2 » ^ ib 4 B r B 2 » ttAtjU^Cp C & I*) asp Ml 

K JL T ' *frA/$frtfjifcAfifcit.&#MfrA. A 2 » it jsj B£ 

it * ^ te. -It it & f-J g 7 5^ a. /*&■ ib i% a > ^ ^ ifr a, /& tb 

4 A,' A^i4^^^A/|#{bi%A' ffn m tb *$• Bjfc it 

ib B 2 ' j£E)B£4**$'*&*fcttfe*«]3i 7 54L ^ fb i% B » ^ Bp 

*&sU*Br B^i^-^^^ib^B' it *h 4& ib C j#, it. # ^ $r 

ib C 2 » i£ is] it & ^ f & <lt It IS fc! f§ 7 54l ^ ib 4- C ' # Bp 

ib 4 (V CMi ^ & .3* ib o *»f ^fi ♦ jl % s& ^ 

*i ML a B B #L #. 4fc $ - M ^ *f It & # ^ fit jfc - £f j£ « + ' 

6] n ifi ' a B a & ^ # ta 'It It -4S #J H 7 5^ € ' m jx 
*fe #4 4fc *f It It 4l -A t ffl t I ( trace) * it. # *f 

m^A/^ib^-Ar^^SSpl^^^^A/^ibil-A^^W » it. 

& «■ A Ufr A 4 B ^ ^ # s§p ^. # a A j#- b 2^ ' & m • J-X A it # 

«■ m m ib 4- c ^ # m> m n m & a /*&■ * ^ c ^ # jssp • ^ ^. 

A /til A it. Ifr ffi a. ib i% A • 

it ib .4 B Bf(#«Mft A 4 B* «Aft»iH4Cr C & & 
^ ^ ib 4 C» # f £ 'It It ^ # 74a- 7 4b- 74c^ I§J 8f # 
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i*#«ym«yi do) 

*& •& it « & ' * sa E9 *° - te. -it- « i$ *j s 75^ it dj 4 Bm 

t tb frO .te. -It it to.M. »r #J * it; 1l.BiV.B2t.np a a.^L-* 



#l4d^*tl # 78a - 78b# It JL te, 4t It # 74a- 
7 4b- 7 4 t e. <lt ft a *t # 16- 58- 8 4 a - 8 4 b • itb ^f- » te, 

it 4s * 'J n 7 5* 4ft A Of rfj 60 te, 4t it iSL kt -g- ^ #j m. * tt- 

J- te. -It It 4t 4* 74a- 74b- 74c4- fe<ltt!fe^t*« 86a- 
86b' m « te, 'It It it # 74a- 74b- 74c#r 4r 4t ta « It « 
£a t 60 & f 'J € 51- ' ^ *r a Jat ^ ^ ^ - f>\ 4l kt t& % 

Id t # ^ ^ f 8 6 a - 8 6 bffi & 60 & tfc 3fc a 8l & te. 'It 

t a it # It a 84a- 8 4b^rf & 60 te. 'It If 4£ *fc #. # -8* te. 

•It It M IE t 60 te. 'It * it it *r t 44 1* ^ * t 44 ft a. 60 il 

# 0 *h ^ t 44 « a # iMt ' -t te. 'It ft 4S *J IS 754^a / 

4 A ,t #sp -fit & 4$- ^ /it is 4 A ^ jisp a # It jl te. -It It it # 

7 4 a - 7 4 frt ^ 44 # 41 8 2 a - 8 2 ba A te. 'It It i# if 7 4 c^- 

f 82c; is] & ' ' aj- ^ t 44 tf ^ # # An -r 

It 3£ ^ te. 'It It # it 74a- 74b- 74c60 te. -It It m to. ^ ' 

te. 'it it * la #r tt 60 tt # t 44 Mj «r ^ #j & # 44 s /7H 

# 7 6 a - 7 6 b# i| i ^ a ib A ,t W a H ^ a /It ii 4 A 2 
4-. jssp - e It a itj 4 A ,- A#4&;i?Mfr>W^diJ$A' 

5 *t 4- te. -It It « rtf tt #t 60 . # * # Mr ^* # It 5- te. -It 

iS *l H 7 5° 
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■ko X.ffi.& >-M-M.iZ 'jt-^-it. 4i 7 4a-~ 74b - - 7 4c^3l 4ft 4s.-._h_# — 

«^#^#***:8frS*pftift5*i&«tt*4ft ' 1= ?p f *f S 

# 7 6a' 4& it S >7r L 4# 78a» M£.4£$l1fl3fc£jft4$ 8 0 ait 4& 
12 •!* tt 4i 4# 74a - 74bH # I j» A 4 4 #T it! *$■ B & 

Bl & li t ft a >% 4# 80bH'J it 4£ 12 -It flt 4f 4t 74c& M Jfo #$ ^ / 

tfi M It tt ft t ' Ha7^iH4A,' A 2 ' tHBp B 2 » a 

Atlft4 Cp C 2#. * I5J # fa • fl& ' ^ % ffl I- 

- 12 -It IS *l 8 7 5^ Jt ^ ft it it 12 tt It * 4* # i 4ft & 
-L ' * t tit ^ m to A r AffTMMZ-^ft&m 1 ' *fr to 
Bp B^t # M * m 4& J5sp . u .& Ht to C r CffrMM*-* 
® & m> i& M %!L fit 3l & M. te % it 4£ ' /9f a ' «■ ^ 12. 
•It It : 4$ f'J ti 75*. iSL ' 12 'It It 4f 4# 74a- 74b- 74c^ i 4ft 45. 

_L tfl & m ( ft it it 12 'It tt£4ft) ^£&*b4fc&-?---ift5£' 
12. ift ft & 4ft ' SI jfc 12 tt tt 4ST-M H 75^T 4$ *l 12. tt 4f 4t 
7 4a- 74b- 7 4cm & $L #J 12. tt tt 4H • #r « 12 tt tt. # 3*- & 
.4*. 7 O^l 4t * - 5ft it 12 tt tt & 4ft ' i 4ft 4fc _L #r * 12 tt 
It 4£ 4t 74a- 74b- 7 4cM» ffl *. 3r * l&'tt.tt 4H & • ft >£ 
t ' i£ 12. tt tt *E /W #./b 7 21& £ # ^ A A 12. tt It 4$ f-J 
li ' M 12 tt tt 4# 4t 74a- 74b- 74c# T i& ffl ;Sfr-ft it it 12 tt 
tt £ 4ft '•#Bp*:frH=-/tf7F4L«*8v&4ft' i T*» ' i 4ft _t 
#f S2 £ 12 tt tt 4f 4f 74a- 74b- 74c^'J T it ffl ^ ft 5ft it 12. 
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ft 



Pi 
ft 



to. 



^±i| ' -fit t£ -It ft ft ft 74a - 74b - 74c^ i^fel^ 

j& # ^ % n m i& t & it ^ it t e. -it it & & ' ^ m m M- 

m. & t a -it it ^ *J ^ 7t 7 2^ # it it t # s& ft. * ' flo 

ft 74a - 74b - 74c^ *4tfi&/9r#*Sftftftte ' I ?P l£ 

tt *i S 7 5&B*a*-iii*<&ftitfcft*.ifcft*&4ftftft 

74a- 74b- 74c #r a • *fr^£ftftttf£ifej&ifij*;% • 

& # ^j=m^4L€^&ft*jt£»rjLftftititte.4t 
^ ft # ± ft ft » M 1T «fe w "*r -fit ffl * * - <a -it it & 
n 756d a* tts *j ^ ^ 72( *» a © /n ) im - € 

# :£ ft ft _L » JLJL^^iSfcgft^/ftifcifA,* A 2 ' ft 
4 Bp B 2 ' « iii 4 C &r f£ ± ft ft _L ^ J§sp Ml S& £ 

Ufe 3L T vi£i&#&*t4L4l.,&+.ttft& (trace) #. i& ft 
^ /ft dj if A,- A 2 ' ft iij if Bp B 2 ' *X it ft ib if C 2 ' 
^ te, -It It ft ft 74a- 74b- 74cft ^ ffl *. ^ & l£ -It ft ft 
Ji it # ^ * - it it f £ 'It It £ ft T ' ft *J « «, • ■ R3 - 



it 



ft ft ' & * J3Sp 4fc ft Jb ft € S£ # it # # ft *P "»T ^ — 

itmftft^ftT-fitfflm^rfl&iaftftftft ' a *t ± ft ft 

51 it Jlfe Hf ft & 4^ tit ff iftft^ ^ 3& ft M] ° 



a _L m i£ ft 4r * * B £ ■ a ik f iH ' SL GL & % *H t ft # 
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{fj 



/ 



* 



□ 



~ %, % -ft m *»J ft # H it. 1S « It 4£ 



» « — 1® E jjSt 



=. & n *° a 4*r *•] m ft it i£ te. -it it & *J n ' « « & ah. 
# & *i £ #i te, -it it # # #j & m ; « a 

a eg & * Q fl *J ffl * ii it t & -it tt & ffl n » j-x ^ & m 7k m 



1 0 ^ ^ 
14 % s§- 

18 ^ 7F ^ # 'J ^ 



12 t ' *' 



3 g 



16 & # t n- 



20 ie, 



24 « ^ A It i 



22 
26 - 
28 - 
32 - 

34a- 34b- 34c- 54a- 54b- 54c- 74a- 74b- 74c % & -It 
It # 

36- 56a- 56b- 76a- 76b 



7 2 t& 'It It M 7t 
3 0 - 5 0 - 7 0 t£ 'II ® # It ^ 
5 2 a - 5 2b- 75 ■ 4fc # & #J 8 



38- 5 8a- 58b- 78a- 78b 44 kt E 55fL # 

40- 60a- 60b- 80a- 80b ^ tuft i ^ # 
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' 3. ')? tL & • 

- % - tL 4ft 4t » *t » 

- * — l£ * « ; a & 



t * # *l 4& ® % l^mi4k^i^fe ' * t t$ - I ^ 
f£ % ~ ffi SSL # #, ffi * # 16- it -It It W # - 1 1 tt It to JbL 



'J ft V 

t tt * *j & m % m ^ 
& n s- $ & & 

# #r ^ /*&• A *fc ' « * ts # 
te. -ft ft ^ # 5. t£ % - te. -it 



& . % t i£ it it * a 



Ml 3L t& % — t& tft It # # & t* * — f & -It It 4§ *# ; 



- * 

- -iSL 

it * 

a A 

- is f'J tfl. $ 

# ° 

■I* It & *J IS 



>jil # * t& % ~ m %l m 

H i% % — % t -It ^ 



6 * ' >ft # & # — a >ft # 



#»J la ffl ^ l*ff #r it ^ 3= 41 • * t * * it .it .|e, 

^ - M H It f ■» JL i£ M & S. ')? tL 



5X 



J. ^ ^ * - #P ' ^ #J it # « * - - » — BL >)8l # ■ » m 
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ft ffl 



L.*t_L _ 




4*- 



tic 
5 



^ 4a # — «p ' a- jw it & tt * - - £ — i 

# *« 'It it to *t ; 

^ ^ £ . =l & «p . #j it # £ - - # — m # 

#- $h &-#Hf- ft— r-ja-£: 

& 4* & & ' €it&£££-&^&t£-^ititl&'Jtlt^$'] 

f ' € *t # t* $ — .^ssp^i^^ititte. 

* it it it -It fit & f-J n 4l *e #j m ft 4ft Hj **■ • 

- « € ffi % 8L > i% % ffi % m> M. 'J? & & • 

'» - % - % m fit ft # 3* te, -It 
^ - £ ~ f* 16 fei ft # if*, te. -It & : u &. 

4$ . * J « £ - $h ffifit.ft<&9t.1&{ft4t*tft 9 — £ 'fit ft # 



• te. 'It it fa 



6 . -kP t tt # *'J ft SI 9 5^/^3t4L«JW^*l 

3fL # & « # — E m & ft ft 4& VL 'It «t if r 

iit & is $ .j ft o 

7 .*» t ft IB # 5^ it ^ € ^5 ^ ^ ' * t « it il 

fctl«l'tt*l!Si^fci: 

ft- ifc te. -It it ^ # 5. t& % — §£. -it It & t£ £ ^ la -it 

- it ^ it if - — maiL#^tt*^. ft an 4$ 4ft A 

te. «it « -fit At tie * — te. -It » & t£ ^ — t& -it It ; a a 






4fttB4£*J«Sfc£tt£--t&«ftl*t*£-=-i&toft • 

8 . t ^ # *<] H ® $ 53j|/^ifc4L««**fc ' * tt # it 5fc 

*&4fcft&*«l3S'<fc*5t*;Sfr-*rit*fc + ' J. « *f It ft J. ^ & 



5.^»*'fB$--&JSF ' 3* *J it ft i£ % - - % — ft >ft # . ffi 

* # 4ft t& ^ ft W # ; 

5. ^ ^ « % — ft JJSp > ^ #j it ft % - - 9 — ft tii # • ffl 

& # 4ft <£ *& ft 4fc *t : 

5.^i%l@#iLftJ5§p • ^ #J it ft « $ - - % ~ ft >ft # . ffl 

i # t ^ int t ; « -s. 

> «ift#tt»-ftW*tt*iiUt1£*lft.lS#J 

S if 4* 4ft ^ /4ft di * »'«it4^tt£— *JV*tt*ai.$t«& 

•It it 4S « IS ^ 4£ Jbh 4ft tfJ ' J^&mitft^t^^JlftJJSp^ 

i£ J(L it it_«a'« it4S.-W»^-tt-W«i«t4ft-iil^ 0 
9 . - 4£ #t .It ft » 5. ^ & ^ : . 

- it it te. -It ft «e M li 

* 4i 9 - ft J8Sp ' tt*iiitteifcittt*IS4Llf 

* 4ft X /4ft iU - 4fc AL 4ft iB 4 « A #'J tfl. ffe 4ft ifc 4 ' * * 
i* 31 *t % - ft m> % m it ft - £ — la ■» ft ft ■>*#.:' a 

JBLlLtkm % ~ ft flip • «itft*M*^#4ft>^/4ftilii* - 4fc 

*t 4ft A 4 a ^ t& 4S *i m sfc 4ft A ' * t tg *t -flu $ ft 

«sp # ffl it ft - ^ ~ it -it ft ft >ft m ° 

i o . *» t tt # *i & e * 9^ m & ^ # it ft ' + 




i£ £ ~ te. •!& & E >ft # # 03 a # J $ — & & fit *fc # ^ te, -it 
«t « 4t • 

1 1 . *» t tt * *»] £ 1 & 9^ m it *f * «t » * t t£ % - te. 

~ tt it a >ft # # ffl « ^ f'j ^ - ^ i it ^ # ^ te. -it 
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